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(57) Abstract: 

PURPOSE: To provide a zero 
knowledge authentication system 
which is used to authenticate identity, 
for example, and has higher safety as 
compared with the zero knowledge 
authentication system based on the 
discrete logarithmic problem on a 
finite body without reducing the 
authentication processing effi ciency. 

CONSTITUTION: The authentication 
protocol for a discrete logarithmic 
problem on an elliptic curve, which is 
more difficult than the discrete 
logarithmic problem on a finite body, 
is constructed as a cryptographs cal 
assumption. An elliptic curve E and 
an addition on the curve E are defined 
beforerjand^The curve E and points P 
and Q on tijje curve E are disclosed at 
a center 100 and an integer x is 
distributed to a verifier at the center 
100. In the center 100, x satisfies 
Q=xP (where xP means 
multiplication calculation that P is 
added x times to the point P on the 
:urve E) for the points P and Q on the 
curve E and the verifier authenticates 
that a confirmor has the without 
leaking the knowledge relative to x^ 
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(57) «»] (HUE^T) 

*H#±0fllt*»ftnH££:*< *4nNBIE££lCJt 

SftBBB&rit&Sgrrs. 
Mft] #R#±oB«ttftlBIBJ:D«>BLtr>nB-rfc 

Rft«ERtfKfliRl&l&E±©j&P, Qt&HU -fc> 
^K*V»T±E«nill«E±Oji[P. QKBU Q = x 

P Cfcfc'bxPtt. ffiRffi«SE±©^PfC^LT. PS 

* x ch?«*im&b s>T c < mmr * z. t k± 

0, &SE£fr&5. 
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1 

Q = xP (fc&'l/xPli «Rft«E±©^PlC»U 
T, PSxlHlinA-5f&ttSC&S#fS) 

gfiis Cfc£U sU0<s<qS5lS) 

»ftp. q. ttm&mE, Rt;Kffinffl«iE±©jgG. 

V Cfcfc'U V=sGT?, 8 GI**nft«E±K»lr>T 

BW#©-fe ^©sssas t i/T. 

fiW#jO»6-fe>*fc. MEW*© I DffSlDASMSX 

■fe>*fc*HT. SLSt* (fc£U t*ttO<tA<q 
. -fe>^©S^1tffis. attffc. •£>*©& 
N1IM|-7fc«*ftp. Q. *8Rfl*SE, RtfK11!Rlfiil6 
E±©jSG. V£fflV>T. 
zaG = (IDa + xa)V + X» 

£i^£-r-5^nffiSE±©^XA= t 4 G= (x», ya) 
<!:0<ZA<qfc£gSczA£ffr£U XAtzA&SIEffl 
©tfflfcl/rEWSfcEtfTSXxy^i***.. 

E9J4W6MMFK:. 1 D«ffiIDAtXA= (xa. y») 

(I) E93*tt. 0<r 1 <q^5S»r,$9>^AIC 
Btf. ffiRl&*SE±©£Ui £ 

Ui = r i G 

fcTIWU U. &&m%iZ%Z ; 

(II) BB#I&. e.eR <&£U R«sR#Z,©a3 

*?>*ACBtf. e . SEW^I'St* ; 
(iii) EBtttt. 
wi = r i + ei za (mod q) 
m&LX. w. ^H^tlcM* ; 



(2) W&W8-1 60 8 57 

2 

(iv) 

Ui=wi G-ei ((IDa + xa)V + Xa) 

; ±E ( 1 ) ~ (iv) * 1 = 
1*6 t (ttt-fe+aUy-f^?*-*) fcTBDST 
£££,1:9. BW#OBIE«ffa:5Xxy^4:*ll*.fc 

[B&4I3] BW#OTWWfc»UTa»0*5E*K« 

Ewtfli ©»«©*»*«« lt. E9»HfttB#c* 

io yz^wm^wM^m^h-ox, 

3fS8p, q. tSRlMlE. KtfKflrnttBE±OjftG. 

V Cfcfc'U V=sGT. s GHSRI»E±l:*HT 

femtttifttomzko. G*sEiiiPA5f&w-i!c*3Sflc-r 

BW*0-t>^^0«Bffla4:L.T. 
EW#*6-fc>*K:, ^EM#©I DfimiD*£2£SX 
20 f-yfb, 

•fe^ltfeHT. a»tA Cfcfc'U t A ttO<tA<q 
&S&&) , -fc>*©»*flWls. i^i:, *>*©£ 
■1!MrP****p. q, ffiRftSlE, KtfKffiRftH 
E±ffl^G, VSffl^T. 
zaG=(IDa + xa)V + Xa 

**jrr«l*RlM*E.h©ji*XA-t*G= (xa, y*) 
iO<ZA<Qtt*B*aA*ffJ«U X A £zA«:BEffl 

50 BH«X>6BB#K:. IDlfffiID*tXA= (xa, va) 
(1)EH#I£. 0<n<q&5S&r 1 Sr7>yAlC 
ui= (riG)i 

KTftgU u. *m®%izmz (fc*?U JSB06T 
fcx«ttlxfcSBttffiBrt©jiS©xffig«S:bU StS* 
¥®T£83nfcffiRffigflE±ro£P= (x : y : z) 
fc**LT. z^OOtf. £P©xffig (P)itt (P). 
= x/zTfc3t>©<>:T5) ; 
40 (li)«B*H:. ei6R <fc«U Rtt«#:Z,©iSS 

(iii) 

wi = r i + e i z a (mod q ) 

stPSLT, wi &mm%\zmz> ■, 

(iv) «B««. 

ui= (wiG-ci((IDa + xa)V + Xa) )« 
*»*4-r*C t : ±B ( i ) ~ (iv) ft i = 
1*6 t <ttt"fe*a>jy*/t?*-a') ST»Dii-r 
^tlciO. BW#OBE«ff«c5^?y^i:*«l*.fc 

50 ct*»atr*BB»tt. 
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(3) 

3 

WKIts (fcfc'U s tt0<s<qfc5&&) 

SKftp. Q, IE£&r (r£q) , ttnattE, 
fBP3ft*jlE±©£G ( V OfctfU V=sGT?, sGtt 

aini»«E±fc*v»T36«anfc»tfeicj:o. gsse 20 
ra£©-fe>*"\©sswaat ut. 

KW#*>6"t>i'fc. *K«#©IDllMIlDA*2i*;* 

■fe>*CfcHT. SL»tA (fc£U t*B0<tA<q 
ft«Mk) . -l: 08*111* s. ittffc. •£>*©& 

BfiMTC&Sftftp. q. iEj£»r. ffiRffl^E. &tf 
ttWHttllE±©/»G. V*ffi^T. 

VaG=(IDa + xa)V + Xa 20 
£$S-r5«iRl&iSE±0£XA = tiG- (a., 
a,) . XA = a, (mod r) , RZf> 0<yA<q&£& 
*yA*ff*J*U XityAftBKfflO**tL.TKW# 

KHfffr&aBttlC. ID*SlDAi:XA= (xa. y») 

(i) K9SHJ. 0<ri<afc*B*ri*5>^AC 
Btf. SlScuiS 

ui= (riG), (mod r) 50 
KTW-JItU u.fcfllB^lcatS (&£U jg3ll©#T 

WC***nfc«nft«E±Oj*P= (x : y : z) 

K*tbT, ztOOtf, j&P©xffig (P).tt (P). 
= x/z-?$>Z'b®t-rz>) ; 

(ii) BB*}i, e.6R (fcfc*U Rtt*#Z,©S3 
&$#££) fc^^AKStf, eiSBEW^fC&S ; 

(iii) fEBJ#tt, 

wi = ri + eiy» (mod q) 

«wlt. w, smmsizmz 40 

(iv) 

u>= (wi G-ei ((IDa + xa)V + Xa) )« (mod r) 
3»»j*ltf4Cift«^»*:±e (1) ~ (iv) & i = 

CttiD. tEWSOBtttfrfc 3 X 

BWM!©»*©1lMI*WliUT. Ett*tfBB*£* 

7C*BEWr*BBE*jSTf»oT, 50 



ftM¥8- 1 6 0 8 5 7 
fMMMRs (&*£U sli0<s<qfcS88j8:) 

**p. q. tsnia&E, &tfttffiniiMftE±©jAG. 

V (fcfc'U V=sG-e. s Gttfl!Hlft«E±te6HT 

^gsnfcjnfetctD, G*siHijD^stSffl-sts**-r 

EW£©-fe>*^©»ftJ&Jl£:l/T, 
Mf^a^-fe^lC. &EW#© I DllMIIfc*S*X 

•fe^Kfe^T. a&tA (&£U tAttO<tA<q 

Btinnr***»p. a, «rmie> atmrarciMi 

E±©£G. VSffl^T, 
2aXa=IDaG + XaV 

&^£-rS«ntt^E±O^XA= tiG= (xa. yi) 
i0<ZA<q£5SE»z»£ffr£U XAtzAi£BEffl 
©If «t LTiigWKBEtt-rs Xf y 7£ 
EW#t?tB«©H©BiE«ia i LT. 

E91**&ttB#C. IDflMlin»fcX» = (xa. y») 

(i) E9I#tt. 0<ri<qa*Si»ri*7>^At: 

<spjffi«gE±©^u. * 

Ui = r . X A 

KTtfJIU U. *«B#ltjS* ; 
«i)«B«». e.eR CfctffU Rl^Z.COgi 

(iii) E9Hftt. 

wi = r i + e 1 z a (mod q ) 

(iv) aBfti*. 

Ui =wi XA-ei (IDaG + xa V) 
*»«ftT*Cfc*««>»* :±B (i) ~ (iv) *i- 

1^6 1 (tii-t^jL'j^/17^-^) s-e^Dii-r 

CttiD, EWfOBESfTttSXr-y^iftllfcfc 
CtS««tT«BK*tt. 

[M*«6] EW***«B#lC»l/Te»©JtfE*EiJII 

BHftffl ©&&©tif SfcfiJffl LT. EH#tf*B#lC * 

7C&E9rf3BE#i£T*o-C. 

SttlUBs Cfc£U s«0<s<qftSS») 

ir»p, q. tsnft&E, Rzs&tfm&mE±<Dj&G, 

V (fcfc'b. V=sGt, s GtttBHffi«E±fc:&HT 
&8$nfcJaS{'J;D. GSrslsIJra^5ffifff-ff£^*-r 
S) S^UT4iBST5Xx^^tSilA, 

SEM^©-t >^^©s®fflat L-T, 

B9J**» KKW#©ID<»ffiIDA*j||5X 
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(4) 

5 

tzzmm . -fe^oatfiffSs, mi:, -&>*©& 
■iii*T***ftp. q, ffins^E. Rzfm^mm 

E±<DAG, VSfflVJT. 
zaG = (IDa + xa)V + Xa 

S^JS1-Sffinft«8E±©^XA=tAG= (xa, y*) 
fcO<8A<q&*Mfc2iftfftfcU Xa£za£BSE/8 

IEW#^6*B#K, I DWSlDAtXA= (xa, y A ) i0 

(i) En*», 0<ri<qfc*l«ri*?>*<AlC 
Btf. S&u.S: 
ui = (ri Xa)i 

Jcx&ML&SiattiglHrtco^cDx^g&afcb, arc 
¥BT£g£tt&ffint&SE-t©£P = (x : y : z) 
fcfcfbt, z*0©tf, £P©x&& (P).tt (P). 
= x/zT»*t>©fr*) ; 

(H)ttB#tt. e,ER (&fc*U R«*tfZ,©®3 2? 
isMHMt) *y>#Mzma. ei&B9J#C3£«; 

(iii) SEHJ^tt. 

wi = ri + ei za (mod q) 

w, &*B#££« ; 

(iv) aB#tt. 

ui= (wiXA-ei(ID A G+XAV) )■ 

^JESSi-T* ±C (i) ~ (iv) £i = 

l*»&t (tlit+a'Jf-f/^^-?) *t?«*t)ig-r 

gfffSs (fcfc'U sli0<s<qft51S) 

KS&P, Q. iE^Str (riSq) , HIE, SOS®. 
ffiP]ttSE±©£G. V (fc£U V=sGT, sGS 

MWO-fe >3"s©S®2ia t LT, 
ffi?U#)&*S-fe>*K:, 8ESU#© I Dfi?«IDAS3l'5X 

■fe>^C*V»T. &&tA <&«U t A ttO<tA<q 
ftS&ft) . t^CSMs, tl/C, •£>*©& 
Nttir?fc«Xftp. q. ££»r, ffiPMMlE. Rtf 

K;WP5ft8lE±©^G, VSfflUT, 

zaXa=IDaG+xaV 50 



#P!¥8- 1 6 0 8 5 7 

5 

£iS§£-r3«P3f&«!E±©^XA = tA G= (a., 
a,) . XA = a. (mod r) , Rtf. 0<yA<q&3& 
*y»ftffJ«U X»ty»*^iiEffl©tt«tbTiEW# 

eh* ammnnmumuM t lt . 

C91#*&MB#e. IDflMBIfcfcX*- (xa, y*) 

at;, fi&u,£ 

ui = (r i Xa)i (mod r ) 

KTffgU uiftttB#£&5 (&£U JS3!I©*T 
!Ci*ttL&*EttiB«rt©J*©xB«**toU ftf* 
¥BTJfeB.Sn&*Hl!MlE±©*P- (x : y : z) 

fc#LT. z*0©«>:£. j£P©x&& (P),B (P), 
= x/zT»<5t)©trs) : 

(IDMtttt. e.eR (fcfc'U RB»#Z,<DB3 

(iii) E9i*tt. 

wi = r i + ei yA (mod q) 
mn l/T, w. £«B*I3&« ; 

(iv) BB*tt. 

ui= (wi XA-ei (IDaG+xa V) )i (mod r) 
a^&T* Z\ £ ; ±ffi ( 1 ) ~ (iv) £ i = 

CtfCtO, EW#©BB*fr&5X5ry:/i*||*& 

M&B8] KIH#3WIB«t»bTa»«D*5B*BW 

BEK#ffl©sj^©f»ffi^fijfflbT. ummmm^tzst 

ffi«|E±©jSP. Qft&BWtt&UTKHtfMSB&tf 
tt»fBBBI3&«¥Kfc. 

■fe>^B«Bfc*V»T, ±ffi«fR«?E±©&P, QIC 
WU 

Q=xP Kfc'lxPIt ffintt«E±©£Pfc*fl. 

t, p«xiajD^sf&n-g£***-r5) 
mm^mmmtv&mmmmstomr, eh***. 

#fc»l/T, x*JSIOT«CiftxfcBT*»ttfcll& 

*-J:4:&<E«Jrr*i:ifcJ:D. &iE£fTft5#8:££ 

t t»»tr*Be*>^T-A. 

[0 0 0 1] 

[S£±©fi|ffl#»] #seWi, Mntt«lcK^<BK 

V»T, KW#)^B#fc»bTe#©#5c©iEStt«E 
«**BEttJSfcWr*5M§T?**. 
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(5) 

7 

COO 02] 

m («*.«, mwmmm mnmm±<D®m\zmz 

[00033 f.r, t-f«Rftiii©s*w*atc^^ 
t&w u a 6 cttntt«±oiiiKttftMa<!>BJittic 

5fc£ttO«»&B < Dif f ie-Hel liann^-f ^©tt*** 

[0 0 0 4] KS^fT*. £©£€. P= (ao.ai, 10 
■■; a.) , Q= (bo, bt,-, b.) eK°" - {(0, 

o, -, o)} t»uT, M%~z%.<om\zfem-rz. 

P~Q o 3A*0eKs.t ai=Abi for i = 
0, n 

fc*. e*»hu «gs^#-r5t>©frs. 

[0 0 0 5] £©i£, K«~tt^fflMffitwftO. iS£ 
M(K» +l -{(0. 0. -. 0)})/~*nifc5cMBfcM 

(n=2©t€T. »f£¥®) fcfftf. P"(K) . S& 
«. JjUCP'TSbT. Sfc. P'fciJUT, P = 

(ao, ai, -. a.) ^ft^TCfTSHfi** (ao : 20 
ai : - : a n ) P= (ao : ai : — : ai) "C 

*t)-T. S6tC, P"©$#2ffl { (ao : ai : - : 

a. ) £P' I X. + i = 0} £a§fE8j@¥ffi (n = 2©t 

[0 0 0 6] #K©&Sbi*3 J:0^€T^t#. K±©ffi 
P3l8)l§$Ei(a. b)&^©filtC)£8-rs. 

[0 0 0 7] Ei(a, b) = { (x : y : z)ePM y 2 
z=x ! +axz ! + bz , 1 4a'+27b J *0, a, be 
K) 

E = Ei(a, bJtiMrfi&i:©^ (0 : 30 
1:0) eMHSA&fftf. OICioT^fc-T. 
[0 0 0 8] £©££, £8*^ t9F1liEi(a, 
b)«, 

E.(a, b)= { (x, y) £K 2 I y 2 =x s + ax + 

b, 4a s +27b J =5tO, a,bGK}UO 

turret (£». ffiman®. co&mz 

[0 0 0 9] K±©fflP3ffii»EfC*HT. &© (1) 
6 (4) ©<fc5tCjID}£+&«g'r5. £©£:#, (E, 

+) tt7-"<;n¥§fc-r. 40 

[0 0 1 03 (1) P = 0, Q6ECDtt, -P=0, 
P+Q = QfT-5. ffcto*>, «Kii^OSm{i7ci:-r 
S. 

[0 0 11] (2) P= (x, y) eEffltf, -P = 
(x. -y) t?Z. 

[00 12] (3) Q = -P©t#. P+Q=Oi:-r 
5. 

[00 13] (4) P = (xi, yi), Q = (X2, ys) 
eECjfcfUT, P+Q=(x 3 , ya) fc, 
xa = A 2 — Xi — X2 50 



«rW¥8- 1 6 0 8 5 7 

ya=-y: + A (xi-xi) 

ICfcth fcfc'U 

A= (y2-yi)/(xa-xi) if xi*xi 

(3x. ! + a)/2y. if P=Q 

t?Z>. 

[0 0 14] m#z, m&vzmttzm&m ±© 

t»Rfli»E = Ep(a, b)tBeEIC*3^T. (BS^ 

-xt-rs) E±©si«i^»pgsttt, rp6Em 
en^t^, p=xB*i«fc-rss:x**je)«k. j &s 

tm*%.m-5>. &fc~U xBilt E±lCfcV>T£S 
Snfcfln&WTT. B£x[5];fn]*5f&ffr#£IC*-r-5. 

fi»^q©PeEt^UT, -fl3.t>%. xP = 0 
<hfcS*/jN©IE8xa*q£fc<5PeEK:*fLT, N£IE 
&nS^7Cfr*Z,©7cfr5<!:^, NP = nP£ 

[00153 -mz, nnmmtomw&ammo&ii 

[0 0 16] ff±ffl«tt5:^»Pp1)StC*^<Diffie-Hellm 

^*ffitbT^<»enTV^. XSR rN.Koblit 
z: Elliptic Curve Cryptosys terns; Mathematics of Co 
mputation. Vol.48 (1987) j Kffif^ffiPJftHligDiff Ie 
-Hel lmannaffiM^^lCO^TiftWTS. 

[0017] •fc^o&wfimfcfflwr, AtBa»ji* 
[ooi8] i. -fe^dwurai 

-fe>*«. ^»pi:Zp±©«Rffi^S*)b-r^»SB© 
n?*-9 (a.b) , ttft«ia fc«t*«nft« 
±©^-Xj£P£$g»T, A&tfBlCfclTr*. 

[0 0 19] 2. a^wffla 

1) Atts«eZ,S7>^A(cStX, 
C*= sa P 

£fr*U ^CA&BtCiH5o BBs B eZ,£7>yA 
Cb = Sb P 

[0 0 2 0] 2) AtiCs tsA*^aKAB*. 
Kab = SaCb 

tfrgtTS. B«C*tsB^e>®KBA*. 

Kba = SbCa 

ttrg-rs. 

[0 0 2 1] £©££. KA.=KBA*^Sf:L/. AtB© 
Mtl*rW<ff fcfrnfc Z\£\ZUZ>. 
[0 0 2 2] 

[5&W;WRfcU«fc5i-r£ffllsn Xtttttlfl^*ic«V> 

Sfc3S)ftfci:£rr&53;©axX KXWfa 
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(6) 

9 

[0023] sfc, ^mz. ■k%umx%®L*%f-3*v 
ft*. 

[0 0 2 4] «*lftE9i£JB»fcBE#3tfi. BE^/n 
$£&©ltSHBE#5£T;&S#, EMtfflID 

*©ft»««4>fc<&*j&fcisV»T, *««KMWR«Tte 
[0 0 2 5] 1,*>U ^©**OKEn#l**¥ttftft 

ViTtt, 3>kfa-3'fl!)W-J|C»8**Ortl±'t»7;WJ 

[0 0 2 6] *£9!©gtt». ■fc>3'a»fft«L&BEfli 
©SmttffiSfiJfflUT, E9SW*B#fc#LTB#© a> 
*7G€EWr*BE5'X7 l Afc*HT\ «*» SIXTH 
*»»«BE*5CKIk^, ±DBU»WBe***ttfi 
fttr*»*©AV»»»BBE**. fttf. 8B£«& 

[0 0 2 7] 

[WS*«Hfc-r*fc»o*ia ^»^EW& 
«V»fcBE*SC©S 6tt*ft*ttO|Sa±*BWi: UT. 

<&©?»«. -rttto*. *»WTtt. MffiM 
«ERlWE*P!lft«E±lC«W*Jlltttft«UT**, 50 

P, Q«£HU t>^fc*lr»T±B«nfll»E±0* 
P, QCNU Q = xP (&£LxPI2. ffiRfti6lE± 

©^puttL-c, p*x0jnA5ti«'JSS3t*-ra) * 

BJ£T*B*x*EW*lcE#U E91*tfWB#lc# 

bT x ssfft-r-s z t £ x KB-r s»^sjie-r C £ ft 

<EIW*!li:lcJ:D, BE£?T&5. 
[0 0 2 8] H^WJlSCirttOlOtLTtt. -fe>^iC 

fc«**«MiafcUT, 8fttt«8 (fc«u s«o< 

P, a. ffiRS)«!E> &tfttffiPH&«E±©AG, V 

>^©»»jaaiL-c. mm%frtt>9tz. &mw 

ARti CfctfU t*tt0<tA<qft5S») . -fe> 

b. stwr. •fc^oaBimre***!* 

P. q, ffiRftllE. KtfttffinttBE±OjttG. V* 



8rM¥8- 1 6 0 8 5 7 

10 

z*G = (IDa + Xa)V + X* 

£«£-rs«RlM6E±©£X»=tAG= (xa, y») 
t0<z»<qtt66»z*ft^riiL. Xa£za£BE/8 
©«*fcUTEH*fcett-r*X:ry EH 
^ttSB^WMOBE^atbT, E*H#*5BB# 
fc, ID$$BIDa£Xa = (xa, y») tSMSXxy^ 
i. 

(1) EH*!*. 0<ri<Q&«aERrie?>j'AC 
K*. ffinABE±©AUi * 

Ui = r i G 

(li)«B#tt. ei6R (fcfc'U R««#Z,©SS 
fc8&#HS) *7>*<Afcatf. ei«EH#C&«; 

(iii) E9i*lx. 

wi = r i + e i z a (mod q ) 
£ff-J¥LT, wi SUB^IC&S ; 

(iv) BBtftt. 

Ui =wi G-ei ((IDa + xa)V + Xa) 

Jl tSl*ft* ; ±B ( 1 ) ~ (iv) £ i = 

CfclcJ;D, EW#©BE*fT&3xyy:/ift«A* 

[0 0 2 93 ±13 (i) -t?tt*SRfi«lE±©^Ui©x 
*«R^y*«ftEiH#*»6«B«fcaD, (iv) TU 
t = w. G - e i ( (IDa + x a ) V + Xa ) &U 
i©xJffig©**fl|VJ5«t5t:UT'b±V». 0f3£ 
©jEJtftr SfflHT^UiOxflSg© (mod r) tc±t) 
ttB'T&.kSfcUT'b.fcV*. tnSC^^TB. HJfSfi»J 

[0 0 3 0] 

WW *5fiWlZ*tt2.BE*iCt?tt. ttP!tt«±©M 
ftttgcffiH K«:toT»»BBSX*- A LTV> 

AniBiB±©«ttMRnBa. *is«z,±©iitt 

T*-B#±©li«»»WHK:S^< ^»^BE*iCfcJt 
^. BE**-A@#©££feWR]±-r-5. E 
W#t«B#W©BE^nh3^fc*HTfit. WHAtt 

-L©j£© x &g©3.©a{irt*§TBE7'n h n jv««HS 

ffBftTBEaa«^-c««. *&. *»wc*it* 

BE*ST«, *B««tE9i*ftttr«:Aicat«ait© 
«HS**<*tt*&». *J&:^afflHSrWFjE#©E 

[0 0 3 1] 

[0 0 3 23 BIB. *BW©-*««IC«*BEi'X 

rA©'>^xA«fSS*-ria-e*-5. :©->xfAtt 

■fe > ^ OTSSIOO tE W#ffl!l«B200 i: {SK#(11KS300 
1 1 C#-hM00£fre>J8f£SnT^5. -fe^^tlSBl 
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11 

osfl-i/tssRsnTv**. 

[0 0 3 3] lEIH^ti. i8S#JCS»K>a'7c£Wr-5 

&fr©I C#-F400£fiff8U £©I C#-F400£fiJ 
ffl UTIE^*ffljKg200ifllS^ffilgM300t©HTafi 
@IS5()0£:frUTKiiEM3£fTfc5. 
[0 0 3 4] 02«, t>^fflSeiOO0rtS5«lfi£S^ 
f. -fe>*fl'JgB100tt, A#£B101. {KJFIEIB102. 

**uio3, aft£dssmo4. £#£/&gBio5. aft 

8B106, SIX, tittgB107S:{8*.T^£. 

[0 0 3 5] 03 ». fEH#M£B200a>rttMft£tii% 
f. EWffl£»200tt. A2J8B201. IC*-KM* 
§£8B202, ffi^SB203, fttf. W*£fi204S1iA 

[0 0 3 6] 04li > »IS#ffil8B300©l*l8B8t$£^ 
"To «K#fllgB300«. A*8»301, S5g8fi302> 
^^U303. a&£f£gB304, af&8B305. fttf. tti 

[0 0 3 7] B5tt. I C*-P400©rt«*WJ*jR 
f. IC*-H400tt. AA8B401, i»#gfi402, * 

; EU403, a»*^B404. mti&swszmz. 
©t-r*. 

[0 0 3 8] &KM 1) «K#(C»bTS 

[0 0 3 9] 1. t>?C»i 
•fe>^tt» -fe>^fiJSB100rt©A^SBl01tiSS[SB 
102 1 ;* ^ U 103 £ JSKB104 ,i Jg&fe&gBlOS £ 
fflV^T, &®*«<fc&S!1ff&£#;©ggi-?ffr&U fflfg 
8fil06&tfffl;ftBB107£ffl ^T&fflm m<Dfr&m%® 

[0 0 4 0] 8S®tiS&: 

• s eZ s.t 0<s<q 
[0 0 4 1] 

• p : 512 h8S©*» 

• q : lBOKy b8S©s?§» 

• (a, b) eZ,' s.t 4a> + 27b ! *0 
■G6E s.t ord(G) = q 
■V=sG6E 

[0 0 4 2] Z,Z?, Zptt^ScpStet-rS*)^* 
Set. (a, b) eZpMCit), WRftiiSE 
= E P (a, b)= { (x, y) 6Z, ! I y* = x s + ax 
+ b, 4a 9 +27b J *0, a.beZplUOSSht. * 
fc, PeEtcftLT. ord(P) = n£tt, P©&lbJtn 



(7) #M¥8- 1 6 0 8 5 7 

©IE&8x#nT?&-5, xPitt, j&P£x|!l)n*.£« 

©susta. 

[0 0 4 3] 2. !EW#fflS®5!lSi 

S-fe>^(cS®f5. -t>^ffiJgBi00rt© 
a»t**«104ft«WT, 0<tA<qfc5SS8ctA* 
JO 7>y&\ZMtf. SIStSfil02S.^^ ; E'J103Sffl^T, 
«R|»®E±©£Xa z a * 
Xa= t a G= (xa, ya) 
za = s (IDa + xa)+ tA (mod q) 
tTH-fffS. fit, *IP3ffliiE±©^XAtz»tiE 
93#© I Dlf^IDA* I C*-H400|'3©^ ; &'J403IC*& 

«SLT, i c*-F400«ra#Keirr*. 
[0 0 4 4] 3. BK^nhri;w 
En*lt. BWM«(«200«JBl»T. «S#fiJSB300 
©«K#ICMUT, am0«5OOS:^L,T^©^nhri 

zaG=(IDa + xa)V + Xa 

fcassjs-r 31$: z a a d i *wmz> . 
[0045] i) mw%\*. i cx-Moozmwrni 

£B200ft©I C*-HK*«#KB202CSbiitr. I 
C*-H400tt, *^U403K&tt3ttTV»<&IE9!#©I 
DWffiIDAtX»= (xa, y*) £. fflrt£B405£ffl^ 
TSEK*fi!l^fi200lrtii*-r5. K9!4fflttB200». a 
mSB2O3Rtfffl*8B2O4£fflV>Ta{»0«S5OO$;frL 
T. ID1M1I1I»£Xa = (x», y 4 > S5tS*«SB30 

[0 0 4 6] 2)*»6 5)<iDX7 l y^*l=l«»5 

[0 0 4 7] 2) mW%\t. I C*-H400l*J«>a*& 
J«*«404*ffl«r»T. 0<ri<qtt*5Wtfi*?>y 

Ui = r i G 

KTSd?gB402£tf^U403£ffl^Tff-JfLfc&, IE 

203tH^«B204SfflVJT. aM[e]iS500£:frLT, U. 
£fll&£ffi!l£®300t;:2l5. 

[0 0 4 8] 3) MB#fl&B300ti. UitSflft. U 

ift^'jaraiciMAu as^SB304Sfflv>T, a 

Re,6RSl^ afflSB305R^ffl^£B306SfflVi 
T. afSIfiIill500&^tT. e . *p5EW*ilSB200(c2l 

a Rttz,©®a*g5»«^) . 

[0 0 4 9] 4) BEBJ#ffl8B200Wu e i e 
.£1 C*-H400l*3©^^'J403ICtU*U I C*-F4 
50 00ti«ggB402R(y:^ ; E'J403£fflV»T. 
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wi = r i + e i z a (mod q ) 

S2oow©a^ge203Ry;tii*KB204S;fflnT. am 

0il5OOS:^UT. w, £Hi£gffi!lgB300(;:j£.&. 

[0050] 5) vm&mmmmt. ^mnrnms 

Ui=w. G-e. (0Da + xa)V + Xa) 

[0051] (Mmm2) 06«, $mm 2 omutt 
©M3i¥)i©SEgs^-r0t?*2). smii. mure io 

[0 0 5 2] 1. t>?«)WMI 

[0053] 2. K93#o&ftftia 

[0 0 5 4] 3. StE^nh3;l/ 
EW#tt. E9!#ff&B200£ffl<r>T. fflB«fl!l8B300 

<om®m\zttLT* affl®®500£tf-bT:&©:7 p nbri 

z*G = (IDa + Xa)V + Xa 

msz?zm%. z a £/5r#f s c t z mwr s. 

[0 0 5 5] 1) KHtttt. I C*-H400*BW#« 
8fi200l*l©I C*-HK*»#««202lC«LJit». I 
C*- F400tt, **U403lC**fJSftTlr>*K?II#© I 
D«aiD*a:XA= (xa, y*) ft. ffl*gg405ftfflU 
TiEW*ffl!lS»200lcm*-r-5. E9I#lflgB200tt. 9 
ffl8S203RtfHJ#£B204ftm>Ta«lsH8500S4M, 
T, I DlfSfSIDA <tX* = (xa, yi) £ttK*fll&B30 

[0 0 5 6]^IC. 2)^^5)fflXf7^1 = l*^ 

[0 0 5 7] 2) EBtttt. I C*-H400«oa*4 
rt««404ftflWT, 0<r.<q^5S&r.ft7>y 

ui= (ri G)i 

fcT«*8«402fttf;»*y403ftm>TII#Lfc«. E 
W#«*B200KHHjU ESH#«£B200rt©aft£iB 40 
203£ttWjgfi204ftm»T, SfllEl^500ft^bT, ui 
ftttB3ffl£B300fi:2£«. 

[0 0 5 8] 3) «B#fllgB300fi. ui£gf9&, u 
i*^«U303K*IAU a.ft£j£ttft304ftfflb>T. a 
fteieRftSft UAttB305&tfaffttB306ftffl^ 

T. amis]ill500ft^UT. e i ftEM«fflIKB200(CiS 

[0 0 5 9] 4) E9J«fl£B20Ott. e. e 

iftl C*-h*400rtO^ ; EU403(rttl^U I C*-H4 
OOttajS8B402Jfctf* ; E'J403£ffll>T, 50 



&WW8-1 6 0 8 5 7 

wi = r i + e i z a (mod q ) 

ftfUrum Efi#4R8tB200Clfiftl,. E"8£fl!g 

B2ooi*i©amsfi203Rr;m*gfi204ftffl^T, am 

[s]«S500ft^UT. wi ft«B%fl&B300tC%«. 
[0 0 6 0] 5) aB#JHgB300tt. «ITI!iB302Rtf 

ui= (wi G-ei ((IDa + xa)V + Xa) ). 
^i-fs Z. t 

[o o 6 1] flu w«¥MT)£^$nfcfflnfti»±© 

£P = (x : y : z) fc#LT, z*0©£tf, P.= 

tr*. 

[0 0 6 2] ±BSOMIl"Ctt, Ei)l**&M*lCtt 
ntt«E±®AUiaxSfl(&tfyM(ft&!K 
ffi]T?*-© x flESatf y flaSK^VJTBfSOiWdEif * 

n unfcatu **JS^i2Ttt. ew# 

^SWiJ^fCx^g GKttttOui) ©*££»)> «B 
*«-C*©xjB&lC'^Tffi£©iC!W*ftT5 £ tfttt 

affl»ft*n«iini»j)«*a < * dsmm*±*»*. 

[0 0 6 3] GHtflS) E9!*ti. *B# K»bTi 
#©#tc£E"PIL&K c©BW©TT?. EWtBfflH 

[0 0 6 4] i. ±y^oomum 

■102 i ^ * U 103 1 SL&£fiS8fil04 t 3g&£f£gB105 
ftffl^T. fM*ffi«£&Htt«ft*®£<r?f&£U a 

mK«iosaiwi*a«io7ft«v»TftR!iiHRo*ftafi 

[0 0 6 5] f&<£«$8: 

• s ez s.t 0<s<q 

[0066] &m$m: 

• p : 512tf<y hS«©5liS 

• q : 160 fcf y h§g©5S§» 
■ r : r ^q&-5IE5©8t> 

• (a, b) £Z, ! s.t 4a 1 + 27b»*0 
■G6E s.t ord(G) = q 

• V=sGeE 

[0 0 6 7] 2. EW*©B»fflS 
EM#tt. «rai^LTB»©*7G*EWT«::ift 
B»K-fe>*ftlMa*. ESU#(i. g^CIDffi^IDA 

t-fe>^ic*»-r*. -fe>^fligBioort© 

&R£j*«Bl04ftfflV»T. 0<tA<q^:5S&tAft 
?>^AKSCA WI««102Rtf^*U103t«V>r. 

«PJ|MSE±©£Xa£&&xa, y 4 ft 

Xa = t a G= (a., a,) 

XA = ai (mod r) 

yA = s (IDa + xa)+ tA (mod q) 
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15 

»£ i ca-Rooi'ac.jttiMoafctettuc. ic*- 

H400&E^#tcBB^rrs. 
[0 0 6 8] 3. Vm.VuV^)]/ 

©fll&#t;:*fl>T. ami§«l500S^L,T, &0>7ah 

yAG=(IDx + XA)V + XA 

y a &j?fftf •& c: t *tm-r&. 

[0 0 6 9] 1) SEW#tt. I C#-K400£IE9mffiJ 
gfi200rt© I C*-H^*tt : #K«202l^biitI. I ifl 

c#-F4oorau t^vmiz&ttiZtiT^zmwmfD i 

D«aiDAtXA= (a., a,) ta*SH405Sffi^ 
TIE^$ffi!l^B200tCtt^-r%. E93*ffl8B200tt. 3 

«g«203Ktfai;*j8H204£ffl^T, fifi|5]8g500£:fr 
LT, ID«ffiIDAtXA= <a«, a,) fcfllE^fllgB 
300^515. 

[0 0 7 0] '-k\Z. 2)A^5)fflXr7^1=lM 
k**lt05SU £T© 1 \Z-2^TZ.7-vZfS)<D!$j£ 

[0 0 7 1] 2) EH*I2. I C#-K400l*J©af££ 
J&8g404£;B^T, 0<r.<Qfc*B&ri£7>y 

Ui = (riG)i (mod r ) 

lCT«»8B402&tf*^U403£ffl^Ttf-gUm E 
91#tllttE200lCtttf>U EBJf#flJSB200rt©amSH 
203ttfl^gS204Sffi^T. iimE^500&^UT. Ui 
£Hli8#ffl!|g£I300t;:j3£5. 

[0 0 7 2] 3) IftKtll&flHOOtt. ui«Sfift. u 

i fc^tUSOSfcteSSU afe£j£gB304£ffl^T, a J0 
KeiERtltf, ffl#&H305RtfafBgB306£fflV> 

t. mnmmm^Lx, e>zmw%m&moo\zm 

[0 0 7 33 4) K9!*«BBa00il. ei£SM&, e 
. & I C*-K400rt©^ ; e'J403JCta*b, I C*-K4 
00tti£g£g402&tf ;* * U 403£ffl V>T, 
wi = r i + e i yi (mod q) 

£ff-jfLfc&, EH#«!&fi20Ofi:Hi4) U EWSflS 
a2Mft0aft£tt2O3&0Uft£B2O4&IBl>T. SB 

EI«|500S:^LT. w. SrBIK#ffl«SS300lCji-5. 40 
[0 0 7 4] 5) &&#fflJ8B300te> «^@302K^ 

Ui= (w. G-d ((IDa + xa)V + Xa) )i (mod r) 

[0 0 7 5] flU «P3l8lSiE±©£P (*0) C»L 
T. P<ez,lTJ:DPO!>xjSe«St?-r <£ISfl2* 

S3) « 

[0 0 7 6] ±Ei6Ji60iJ2T«. EH#*»&«B*fc«l 
RlMSE±©j£Ui©x&g? (612K? h©^-*) ftS 
0. «B*fflT»r3toSC«»*4-r*!iift«*»fc. £ 55 



#H!¥8- 1 6 0 8 5 7 

©(mod r)£$o&5r— ^SElS.kifcUTHS. (mod 
r)£®*;i£fc«k07 ; -*ffi#/h3<fc3©T, fiffiK 

[0 0 7 7] mmW4) BE^#B, fl|&#C2tbTg 
»©#5c*EWU&W. C©BW©TT, BEW#tt«3S 
£tMa5. 

[0 0 7 8] 1. -fe >^ CD2p{ffii&S 
■fc>*tt. -fe>^flI»Brtl00rtflDA**«101tKW* 
S102 1 / 1 U 103 £3Jfc£j££»104 £ 3&84f££B105 
tfflHT. ftftttft£ftM1lltt£*©Sfl-Vf|tftU a 

««mo6**tffflaimiw*m»T&Hiim©*fca 

»B«500*4N,T£HT*. WMHItt**'Jl 

03icte$fs. 

[0 0 7 9] SftfiHI: 

• s eZ s.t 0<s<q 
[0 0 8 0] &R1IM1: 

• p :512tfyh8K©*ft 

• q : 160 Ky hSS©5g» 

• (a, b) eZp 2 s.t 4 a 8 + 27b'*0 
•GeE s.t ord(G) = q 

• V=sGGE 

[0 0 8 1] 2. E9i«09fiUfi9 
EWtii. M»^bTB#©*7G*E9rr*!:i* 

*-fc>*fc»*T*. -fe>*<B13£H100f*3© 
aft4j*B«104*JBV»T. 0<tA<qfc*&&tA& 

awamo2fttf^ j Eyio3*fflv»T. 

*SRSi^E±©^Xa £&»za£ 

Xa= t a G= (xa, yA> 

za= (IDA+sxA>/tA (mod q) 

KTf-ffT5. -tbT, XAtzAt8EW#©I DWSID 

»SIC*- H400rt©^ ; E'J403ICfeiirtL/T, I C#- 

[0 0 8 2] 3. KBE^nh^JV 
SE?Ji#te. E9!#fflSB200&AJV>T. «B#ffl£E300 

©«B#fc»UT, afi@i85oo£^bT. 

ZaXa=IDaG + XaV 
£$E-r -5 z a fcffifc-T 5 £ i SiEWfS. 
[0 0 8 3] 1) EH#tt. I C#-F400*EWMI 
8fi200ft© I C*-Ftt94F*&B202C£L&&. I 
C#- K400tt. **U403fcttlftSftTV>*E9I*© I 
DlMBin»fcXi = (xa. yi) ffl*8B405£ffl^ 
TEW#«B«200fcfflAf*. K«H#H»B200tt, ttl 

*«*203Rr;affl8*204*fflv»T, mis®m5oo*ft 

LT. I Dffi«IDAtXA= <x». y») S«SK#ffiJSH 
300lCiil5. 

[0 0 84] ^IC. 2)*^5)©X7 L >y^'S i =1*^6 
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(10) 

17 

[0 0 8 5] 2) EH#I& I Crt-F400l*3ffl&&£ 
j£KB404£ffll^T. 0<r.<qfe5SE»r.*7>y 

U, = nX» 

(CTSi»gS402&tf * * U 403Sffl HT«-g SE 

ig^{ajSE2ooi:ffl*u. E#tffi!gB2ooi*i©ffl*jg6 

203ta^B204Sffl^T. am@«l500S^LT, Ui 
*«K#ffi!8fi300K:2i*. if 

[0086] 3) mm%Mmmm\-&. u. u 

ift^USOSfclMAU 3,ft£ft£B304£Jltr>T. SL 
SeiERa-J, UftgB305&tfBttgft306&JIJV> 

T\ a«H!*8500£:frLT. e ■ SBEW#«S@200tC]@l 

[0 0 8 7] 4) K9i*flttB200l*. e.££ffi&> e 
iSI C*-H400W<D^ ; E'J403(Cffl*U I C#-F4 
OOBiSlff gB402Rtf* t >J 403Sffl V»T. 
wi = n + ei za (mod q) 

«»JU/ft«. SEW#«fifi200tffi*U, EK#ffl!lg 2? 
B200rt©fflflgg203XtfSmgg204£ffl^T. ffift 
B«500*4N/T. w. S«gS#fi]gB300{Cjg5. 5) 
&S*ffi)gfi300«. ft*8ft 302&tt* % ij 303£ffl<^ 
T. 

U.=w. XA-ei (ID*G + xaV) 
[0 0 8 8] mmM5) EB 7 B, ^ffiW 5 ©^I£#5£ 

%\tiamv£5-t>9mtez. 30 

[0 0 8 9] 1. t>?0«l 
[0 0 9 0] 2. E99*®9ft*L9 

[0 0 9 1] 3. SK^nhn^ 
S£9l#tt. EH#«SB200&JI1V>T. 5IK^ffl!lgB300 
©Jl^fcttLT, ®MliI^500^L/T, #©7d F 

zaXa=IDaG+xaV 

[0 0 9 2] 1) E91#i2. I C*-F4001MM!*« 

&B200rt© I Ctl- FH*S€f£B202l;:MU* : tr. I 
C#-F400tt, ^ ; E'J403t««fi$nTH-5IEK#© I 
D«®ID A i:XA= (xa. Va) £. ffi*8B405£ffll> 
TIE^#ffi3gB200»Ctil*-rs. tEn#fif&B200». HI 
*Ji£B203&tfam8fi204£fflV>T, ®ftlHliSl500Sr^ 
UT, IDtf«IDAiXA= (xa, y 4 ) SIMMMUttB 
300IISI-5. 

[0 0 9 3] 2)*^5)OX5 1 u/7 r *i = l^e. 



!|$58¥8-1 6 0 8 5 7 

18 

[0 0 9 4] 2) I C*-F400rt©3Uc± 

j£gB404£flH>T. 0<r.<q&£SS&r. fc^:? 

ui= (riXn)i 

»CTftg8fi402Rtf**U403£m>Ttf#Ufc&. E 
203tfflmSB204$fflViT. 1 ^ 0*1500 §^LT. ui 

[0 0 9 5] 3) ?IS#fi!lSB300tt. u. u 
i Zt^VmiZfcMU ajc£f£8B304£fflV>T, SL 
SeiERSM ffl*gB305SU:a«gfi306SfflV» 
T. affi@i*500S^UT, e , <&|EM#fi3SB200fC3l 
S <ft«U RHiZ,©jfSfcaG#iftS) . 

[0 0 9 6] 4) EWtMKKOOtt. ei e 
. £ I C*-h*400rt©^ ; & , J403(Ctfl*U I C*-H4 
00«igggB402K.tf * 'J 403S:ffl HT. 
wi = r i + e i z a (mod q ) 

*m-*L&«. iEHj3#«gB2ooi;:ffi£u mmmm 

B200ft©fli?>gB203&C/aflgH204£fflV>T, M» 

[oo9 7] 5) mmmmmmmt, mnmmmRxf 

**'J303£ffltvr. 

ui= (wiXA-ei(IDAG + x A V) ), 

iwsstrs - t 

[0 0 9 8] <1U fflP]ft«SE±©^P (*0) tfcfL 
T. P. eZ,fcJ;DP©xj£SftJito-r (*JS0!I2# 
Wi) . 

[0 0 9 9] (£J£0J6) EHtftt. «Mffc»LTS 

[0 10 0] 1. -fe>^©2pttffia 
■fe>*tt, •fe>^«g@l*ll00rt©A*gB101tSSg 
B102 i * * U 103 1 g|Jfc£j^B104 £*ft£j£Stf 105 

mia«6oo«M^Tan-r«. asffiitati^^'Ji 

[0 10 1] 

• s GZ s.t 0<s<q 
[0 10 2] &B8filffi: 

• p : S12\£y b@ffi©$& 

• q : lfiOKy h@«©sgS 

• r : r^qfc-SIBtSk 

• (a, b) eZ, ! s.t 4a' + 2 7b J ^0 
•G€E s.t ord(G) = q 

• V=sGeE 

[0 10 3] 2. EHfl^cs^Jaa 
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BMK-fe^fciSfc*. SEW#tt, B#© I DISSIDa 
S-fc^KSfcTS. -te>*fl!|gfil00F>3© 
aft£&£B104£ffiV>T. 0<tA<qfc*&»tA£ 

7>^Aicst;, sd?gBio2&tf**>jio3£fflHT. 

ffiRft«IE±ODjSXAi:EScxA, y*£ 

Xa= t a G== (a,, a,) 

XA=ai (mod r) 

Ya= (IDA + sxA)/tA (mod q) 

iCTtf-SU XAtyA,J:iiEM#©IDifSlDA$IC* 

wtcB*-*-*. 

[0 10 4] 3. KBEyDh3;p 
S91BI2. B9J*BBB200£fflfr>T. HB«fl!lttB300 

YaXa=IDaG + xaV 
£$£^•5 va Sfrft-f £ £ t 
[0 10 5] 1) fE93#tt. I C#-K400£i£9!#«iJ 
SB200rt« I C*-F^*g#SS202t'^bjitI„ I 

c*-F4oo«, j*tU4O3tc&jflsnT^5iE0;mroi a? 

D1»«IDa<!:Xa= (a., a,) S\ (BftttB405*ffl» 
TK^WBS^OfctBaf*. KHBBBB200I2. ffl 

rtgfi203&tf)Ifigfi204£fflV>T> a«[elil8500<£:fr 
l/T. BB#MBB300I;:8.5. 
[0106] 2)A^5)©X7f 7* 1 =1*^ 

D-tV/^*-*) . 

[0 10 7] 2) SE9J^tt. I C#-K400|*3©aiSc£ 
^SS404Sffl^T. 0<r, <q&£&ftn 50 
Atatf. &ftui£ 
ui = (r i Xa)i (mod r ) 

Bi3#ffigH200lcWtiL, SEHJ3#«l8B200rt©tii#gfi 
203tafI8B204£ffl^T. a«HHl8500?£^l/T, u. 

«*b*b&B3oo£b«. 

[0 10 8] 3) «B«flttB300(2. UiS5m u 
i S^USOSKtelflU aft£/£gB304£ffl^-C a 
ft e , e R £3tf, ffl;*jgB305Rtfa<tgB306£ffl «r» 
T. a«B»500«fl"LT. e . SHW*ffi!lSB200IC3l « 
5 (fcjKU RliZ.©B3ttffi0*&) . 

[0 10 9] 4) fEHfBBBZOOtt. eiS§m e 
i * I C*-K400rt©;l*y403fctHaU I C*-F4 
OOttjaS SB402Sy;^ t U 403£ffl V »T , 
wi = r i + e i yA (mod q ) 

*«*Lfc!fc, BH#B&B200Kti]2>U 8EM#ffiI^ 
B200rt©tfl^«fi203R^ji^B204SfflVJT. 
[H^500£^LT. w. &ttB#B£B3<)0C&«. 

[oiio] 5) mm^mmmom, mn&mm&zf 

*:EV303&m^T, 50 



&M¥8-1 6 0 8 5 7 

a? 

ui= (w.X A -ei(IDAG + XAV) ), (mod r) 
[0 111] fflU «|R|&I8E±©£P <*0) £2*1, 

t. p.ez^AOPoxjeasabf «afi«2# 

B8) » 
[0 112] 

[&93©2!i&] *»Wfc*tt*M»5F3*K:J:tttf. MR 
*»l,TV»*©-p. ^©fekOftttttftRBCS^ 

[0113] ssk, E9i#&BB*©iii!©BBflaic 

fe^T. «P1ttli±©j&©xB«©*®S®T!BIE:7n 

#ftw«ic»^< ^ai®siiE*«iraiea©aM3x h 

[0 114] Sit, **9ilC*»*IBtE^*Trri. 

#^w#ftttTfcttfc»*a*©«Bft**<»n* 

&a. ^&^amigft-c^iE#©iE^^©ifet)-rsb 

mitt Z> Z\ fcj&tT**. 

coils] #5B9?«. $&mmm±m<Dm£^mmzm 
£tt**s-e*«fctt, Bft©**:i.u?.f wwtfs 

y*f-2>\zmzi&ufm\zm>TfimT!$>z. 

[0 116] *&. *»HTtti, CEi»*MC!>&miMRAt 
[Hm©fi#&K93] 

[SI] JfcBHOaatBfcfcttSS'XyABrtSjRrB 

[03 3 *»H03';i?AttJ^®Bn*il&B®rt8 

8lric£^-r0T*S. 

[043 *BWO^?A«rtrtO«B««IB«*»-r 

[0 5 3 *^i«)->XfAiirt© I C*-H©^gB« 

f&£*-f0-r&£. 

[06] m&M2<Dmmj?£<z)imz7&-TmT$>z. 

[07] £ffiff5©BJE^©BS«*rfH-r&-&. 
[«F#©BW] 

100--fe>*BBB. 101~ , fe:'$'«BfilOOrt©A > AB 
B. 102----fe>a'ttBB100rt©8t*BB. 103--fe>^ 
ffi!8B100[*| ©*=&>.). 104»-fe>^B«B100f3©a* 
£*£8B. 105---1s>*«BfilOOr'j©*»£j*BB. 10 
6--fe>*BBB100rt©a«BB. lD7--fe>*B8Bl 
00W©ffl*gfi. 200-IE9I#flttfi. 201-BWSBB 
B200|*|©A*KB. 202-IEBJ^ffi3£E200f3© I C * 
- FR44F&SB. 203-K91#B&B200rt©aflr8 
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B. 204-HW^fi!lS@200rt©tli*Se, S00-«MF 
MSB. 301-«E#fiiafi300rtOA*Se. 302-«6 
gg#<Rflge300l*3©i8£gffi> 303-flSK#«£B300|*J 
©**U. 304-"ttB#fl8B3Mrt®aA£j&ttB. 30 
5--4MB*flS«300A<!>aflr8B. 306-fc&#flJ8B3 



2? 



00l*l©ai*gfi. 400- I C#-h\ 401- I C#-F40 
0t*J©A#8B. 402- I C*-F400rt©»£gfi. 403 
- I C^-hMOOrtO^^Uv 404- I C#-F400l*i© 
a»£f£gB. 405- 1 C*-H400rt©W*gfi. 500 



mi) 




300 



to* 



[06] 

bma ra*a 



Da,Xa 
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[02] 



105 



106 



107 



102 




103 



[03] 



203 



204 , 




200 



202 
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305. 



306^ 



300 



ttflt 
























mum 

























mum ^l^^ 



301 



,302 



.303 



[13 5] 



405 



400 



401 



402 



403 



-600— 



JP00081 60857 rnie://C:\WINDOWS\TEMP\JP00081608^CDc1 



Pag e 15 of 15 



(15) 



8-160857 



[07] 



BUtfB 



iaXa-IDaO+xaV 



IDi 



ICA- KC«t* 



I DOC* 




u-^Xa^i(IDaG*xaV))i 
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